Synthesis and antiherpes virus activity of phosphate and phosphonate derivatives of 9-[(1,3-dihydroxy-2-propoxy)methyl]guanine.
A series of phosphate esters of 9-[(1,3-dihydroxy-2-propoxy)methyl]guanine (DHPG, 1) were synthesized and evaluated for antiherpes virus activity. The cyclic phosphate esters were made by a new, efficient method utilizing stannic chloride as a solubilizing agent. Monophosphate 2 and bisphosphate 4 showed comparable activity to DHPG and probably acted as prodrugs of DHPG. On the other hand, the cyclic phosphate of DHPG 3 was taken up by cells and bypassed the virus-specified thymidine kinase. As a result, 3 was active against DHPG-resistant HSV mutants that lacked the viral-specified thymidine kinase and was more toxic than DHPG to uninfected cells. The phosphonate 5, the least toxic of the derivatives tested, was only marginally active against HSV but showed substantial activity against human cytomegalovirus in vitro.